q 


D-AL122 844 


UNCLASSIFIED AFAMRL-TR-81-4 


y 


FAR-FIELD ACOUSTIC DATA FOR THE TEXAS ASE INC 
HUSH-HOUSE SUPPLEMENTCU) AIR FORCE AEROSPACE yy tha 
RESEARCH LAB re a -PATTERSON AFB OH R A LEE APR 


nn 

4 XN 
on 
a: 

n 

N 

ne 


-, Seuiomcne . 


swale 


“Toe rere 
na ee eee > 


oe 


Wee 


a, Ew 
WS Wee Wes. 


FFcEFEEEE 


MICROCOPY RESOLUTION TEST CHART 
NATIONAL BUREAU OF STANDARDS-1963-A 


‘ 


i as 
‘glide: 


7 


4 ere eee? GER ob tes em Se eee 


ee 


- 


NOTICES 


When US Government drawings, specifications, or other data are used for any purpose other than a 
definitely related Government procurement operation, the Government thereby incurs no responsibility 
nor any obligation whatsoever, and the fact that the Government may have formulated, furnished, or 
in any way supplied the said drawings, specifications, or other data, is not to be regarded by 
implication or otherwise, as in any manner licensing the holder or any other person or corporation, or 
conveying any rights or permission to manufacture, use, or sell any patented invention that may in any 
way be related thereto. 


Please do not request copies of this report from Air Force Aerospace Medical Research Laboratory. 
Additional copies may be purchased from: 


National Technical Information Service 
5285 Port Royal Road 
Springfield, Virginia 22161 


Federal Government agencies and their contractors registered with Defense Technical Information 
Center should direct requests for copies of this report to: 


Defense Technical Information Center 
Cameron Station 
Alexandria, Virginia 22314 
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SUMMARY 


This report presents the single event noise levels of various USAF aircraft/engines operating in the Texas 
ASE, Inc. hush-house. The hush-house is a structure that totally encloses the aircraft/engine and reduces 
the far-field noise levels during ground runup operations. This report is a supplement to the 7-volume 
report, AFAMRL-TR-73-110, Community Noise Exposure Resulting From Aircraft Operation: Acoustic 
Data on Military Aircraft. Acoustic data are provided for determining total noise exposure at a given point 
on the ground a any ground runup activity inside the hush-house. These data can readily be used for 
making preliminary environmental noise impact assessments and evaluating the effectiveness of the 
Texas ASE, Inc. hush-house. 
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air Force Aerospace Medical Research Laboratory, Biodynamic Environment Branch, under 
Project/Task 723107, “Technology to Define and Assess Environmental Quality of Noise From AF 
Operations,” to develop the procedures and acoustic data base required for predicting community noise 
exposure resulting from aircraft operations. 
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INTRODUCTION 


Aircraft ground runup operations at military airbases produce noise in surrounding communities that 
may interfere with the way some land may be used, e.g., single family, residential, agricultural, 
recreational. The United States Air Force, in an effort to be a good neighbor and reduce this unwanted 
noise, has developed a “hush-house” where all ground maintenance requiring engine run time can be 
done. The hush-house was built by Aero Systems Engineering of Texas, Inc. as an air cooled suppressor 
designed to totally enclose an aircraft or engine during ground runup operations. This design permits 
operation of the aircraft or bare engine under controlled environmental conditions, protects the 
neighborhood area from noise and minimizes undesirable air pollution through use of an air cooled 
exhaust system. Soft energy absorbent interior walls reduce sound pressure levels (SPL) on the aircraft 
structure and large induced air flow around the tail section cools aircraft surfaces. One enclosure serves 
many different types of aircraft, and provides an efficient enclosed work area for maintenance personnel. 


Included herein are 1/3 octave band spectra data at the reference distance (250-foot radius) and 
extrapolated data defining the acoustic environments produced by the following types of aircraft and 
engines operating in the hush-house during ground runup operations: F-4, F-15, F-16, F-105, F106, F-111F 
and T-38 aircraft and the TF41-A-1, J79-GE-15, F100-PW-100, J75-P-19, J75-P-17 and TF30-P-100 engines. 


This report supplements the seven volumes of AFAMRL-TR-73-110 (see references 1-7) that describes the 
AFAMRL NOISEFILE, the USAF acoustic data file for all military aircraft. Inquiries for these data in 
NOISEFILE format in magnetic tape form should be directed to the Air Force Aerospace Medical 
Research Laboratory, Biodynamic Environment Branch, Wright-Patterson AFB, OH 45433. 


1. Speakman, J.D., Powell, R.G., Cole, J.N., Community Noise Exposure Resulting From Aircraft 
Operations: Volume 1. Acoustic Data On Military Aircraft, FAMRL-TR-73-110 (AD A053699), 
Air Force Aerospace Medical Research Laboratory, Wright-Patterson AFB, OH 45433 

2. Ibid, Volume 2: Air Force Bomber/Cargo Aircraft Noise Data (AD AQ53700) 

3. Ibid, Volume 3: Air Force Attack/Fighter Aircraft Noise Data (AD AO53701) 

4. Ibid, Volume 4: Air Force Trainer/Fighter Aircraft Noise Data (AD AO53702) 

5. Ibid, Volume 5: Air Force Propeller Aircraft Noise Data (AD AQ55079) 

6. Ibid, Volume 6: Navy Aircraft Noise Data (AD AQ56217) 
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MEASUREMENTS 


AFAMRL acquired the far-field data during a 1 to 2-hour test period for each aircraft/engine operating in 
the hush-house, thus maintaining similar meteorological conditions. Figure 1 shows the hush-house and 
its orientation relative to 20 microphone measurement sites on a 100 meter (328 feet) semicircle. The center 
of the front half of the semicircle was located on the ground directly beneath the intersection of the 
aircraft/engine centerline and a plane passing through the exhaust nozzle. The center of the back half of 
the semicircle was located on the center of the exhaust stack. This two center approach was used because 
the hush-house was designed with two main exit ports for the noise generated, the air inlets and the 
exhaust stack. These two exit ports are located (over 100 ft.) apart, causing the hush-house to act as a two 
point noise source. In order for this source to be measured as a point source we would have had to have 
taken the noise measurements at a much larger distance than the 100 meter radius. Measuring at a farther 
distance would have caused problems because the noise levels would have been reduced and therefore too 
close to the ambient noise environment to make a clear determination of the source characteristics. The 
1/3 octave band spectra for the 90F and 90B positions were arithmetically averaged together to present 
only single values for the 90° point. This approximation was made because our OMEGA programs only 
allow 19 angles to be presented. This method for averaging does not significantly affect the values at any 
of the distances presented. 
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Figure 1. Hush-House Measurement Locations 


Measured noise levels for all 19 angles were not available for some aircraft/engine power settings due to 
the limited measurement schedule and interference from transient sources. The levels for these missing 
angles were estimated by duplicating the levels closest to the missing angle for which there were measured 
data (i.e., F-4 idle power data for angles 140” to 180" were duplicated from the measured 130" data). 


A portable microphone/tape-recorder system was used to record the noise sequentially at each far-field 
location. The microphone was attached to a hand-held pole, pointed at the source (0" angle of incidence) 
and vertically scanned from 0.5 to 3 meters for a period of 5-10 seconds during data acquisition at each 
microphone location. These samples were than time-integrated to derive a root-mean-square sound 
pressure level. Vertical scanning and time-integrating together reduce anomalies frequently present in 
data acquired by a fixed height microphone. 


Typically, measurements are performed at three or four engine power conditions ranging from idle to 
maximum. Note that all of the ground runup values reported in this report are for single engine operation, 
even though some of the aircraft have more than one engine. 


DATA ANALYSIS 


Once having the data recorded on magnetictape, the first steps in our data reduction/analysis process are 
correction for the frequency response functions of the microphone and record/reproduce instrumentation 
and conversion to root-mean-square, one-third octave band sound pressure levels punched on cards in 
digital form. This makes it relatively easy to then use specially designed software programs to perform the 
multitude of computations for normalizing the data from field test conditions to reference conditions and 
expressing the data in terms of the desired various single event noise measures. We use a General Radio 
Real-Time Spectrum Analyzer that is directly interfaced with a Control Data Corporation Model 1700 
batch terminal and includes a Model 415 high speed card punch as a peripheral device. 


The software developed to reduce the raw data to the various acoustic metrics presented in this report are 
the AFAMRL OMEGA series of acoustic data reduction programs. (The OMEGA programs with complete 
documentation are available from the Air Force Aerospace Medical Research Laboratory, Biodynamic 
Environment Branch, Wright-Patterson AFB, OH 45433.) 
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